Dietary n-3 polyunsaturated fatty acids and endothelium dysfunction induced by lysophosphatidylcholine in Syrian hamster aorta.
This study investigated the influence of an eicosapentaenoic acid (EPA)- or a docosahexaenoic acid (DHA)-supplemented diet on the deleterious effects of lysophosphatidylcholine (LPC) on endothelium-dependent vasorelaxation of Golden Syrian hamster thoracic aorta. In a second step, LPC-modulated phospholipase A(2) (PLA(2))-derived ways of relaxation were investigated. Golden Syrian hamsters were fed for 6 weeks with a control diet or an EPA- or DHA-supplemented diet. Aortic fatty acid composition was analyzed by gas chromatography. Aortic rings were incubated for 20 minutes with LPC before constructing cumulative concentration-response curves for acetylcholine (ACh; 3 nmol/L-30 micromol/L) or sodium nitroprusside (3 nmol/L-30 micromol/L). The EPA- or DHA-supplemented diet increased n-3 polyunsaturated fatty acids in aortic fatty acids content because of the increase of EPA or DHA content, respectively, and decreased arachidonic acid aortic content. Lysophosphatidylcholine (1, 10, 15, and 20 micromol/L) induced a concentration-dependent inhibition of ACh-induced relaxation of preconstricted aortic rings in the control group, but did not influence sodium nitroprusside-induced aortic relaxation. The DHA- or EPA-supplemented diet worsened LPC (20 micromol/L) inhibitory effects on ACh-induced vasorelaxation. In the control diet group, ACh-induced relaxation was abolished by the nitric oxide synthase inhibitor (l-N(G)-nitro-arginine methyl ester; 100 micromol/L), whether LPC was added or not. The ACh-induced vasorelaxation was partially inhibited by PLA(2) inhibitors methyl arachidonyl fluorophosphonate (25 micromol/L) and arachidonyl trifluoromethyl ketone (20 micromol/L) as well as by the combination of 2 Ca(2+)-dependent potassium (K(Ca)) channel inhibitors charybdotoxin (0.1 micromol/L) plus apamin (0.3 micromol/L). In the presence of LPC (20 micromol/L), ACh-induced vasorelaxation was abolished by these inhibitors. These effects were not influenced by DHA or EPA diet. Our results suggested that EPA- or DHA-supplemented diet did not exhibit any beneficial effect against LPC-induced inhibition of endothelium-dependent aortic relaxation in Golden Syrian hamsters. These LPC effects were associated in our study not only with an inhibition of nitric oxide-dependent vasorelaxation, but also with a concomitant activation of a compensatory vasorelaxant pathway depending both on PLA(2) metabolites and on K(Ca) channel opening.